
Material properties are often controlled 
by complex micro-structures that form 
during non-equilibrium processing.   A 
striking example of this occurs in 
polycrystalline materials, where the 
stress required to significantly deform the 
material (i.e., the 'yield stress') is strongly 
dependent on the average size of the 
polycrystalline grains.   Recently, due to 
the increasing importance of nano-
technology, there has been a great deal of 
interest in the yield strength of  nano-
crystalline materials.   For this reason we 
developed a new method for studying 
such properties at realistic strain (or 
pulling) rates.  This work predicts that 
the yield stress decreases with decreasing 
grain size in agreement with recent 
experiments in Cu, Pd, NiW and NiP. 
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Future Work
This work will be extended to consider the influence of 
concentration variations on material strength.   A preliminary 
simulation of the solidification of a polycrystalline eutectic 
material is shown on the right.
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Eutectic Crystallization
The color scale in the upper and 

lower figures corresponds to density 
and concentration respectively.


